A comparative study on effects of Immunoster and Immunowall as 

immunostimulants on some hematological, biochemical and growth indices
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Association of Official Analytical Chemists 
Average Daily Growth                                                                        
Body Weight Increase 
Condition Factor 
Food Conversion Ratio 
Hepatosomatic Index 





Mean Corpuscular Hemoglobin  
Mean Corpuscular Hemoglobin Concentration 
Mannan Oligosaccharide 
Mean Corpuscular Volume 
Nitrogen Free Extract 
Protein Efficiency Ratio 
Power of Hydrogen 
Red Blood Cell 
Ribonucleic Acid 
Specific Growth Rate 
Statistical Package for the Social Sciences 


































































































































































































































































































































































!(Linnaeus, 1758) Huso huso(Holcik, 1989) 
(2D : Chordata 
          B : Osteichthyes 
               B. : Actinopterygii 
                         B31 : Chondrostei 
                                    (	' : Acipenseriformes 
                                              B'2 : Acipenseridae (Sturgeon fishes) 
                                                            U< : Huso (Brandt, 1869) 
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 (g 100 g-1 vitamin premix except A, 160000 IU and D3, 40000 IU): E, 4; K3, 0.2; 
B1, 0.6; B2, 0.8; B3, 1.2; B5, 4; B6, 0.4; B9, 0.2; B12, 0.8; H2, 0.02; C, 6; Inositol, 
2; BHT (butylated hydroxyl toluene), 2.  
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 (g 100 g-1 mineral premix): Fe, 2.6; Zn, 1.25; Se, 0.2; Co, 0.048; Cu, 0.42; Mn, 
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               WBC (N/mm 3 ) = 
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A comparative study on effects of Immunoster and Immunowall as    
immunostimulants on some hematological, biochemical and growth indices 




Prebiotics are non-digestible food ingredients that profitably affect the host by 
selectively stimulating the growth and /or activation of one or a limited number 
of bacteria in the intestine that can enhance host health status. Immunoster (IS) 
and Immunowall (IW) are prebiotics and immunostimulants derived from the 
outer cell wall of brewers yeast, Saccharomyces cerevisiae. These substances 
contain MOS and -glucans. 
After a four-week acclimatization period to rearing conditions and basal diet, 
450 farmed great sturgeon juveniles weighing 95.58 ± 9.38 g were randomly 
distributed into 15 fiberglass tanks (2 × 2 × 0.53 m) in five treatments (Control, 
IS 1%, IW 1%, IS 3%, and IW 3%) in three replicates (completely randomized 
design) and kept at a density of 30 fish per tank for a period of 8 weeks at water 
temperature 20.55 ± 5.11ºC, dissolved oxygen 6.73 ± 0.35 mg L-1 and pH 7.92 ± 
0.09. IS and IW were added at two levels of 1% and 3% to the basal diet in place 
of cellulose, except the control. At the beginning, in the middle and at the end of 
the trial, carcass analysis was done to determine the moisture, protein, fat, ash, 
and total carbohydrate. Also, blood samples were collected to measure 
hematological, biochemical and immune indices. 
At the end of the trial, final weight, final length, body weight increase (BWI), 
specific growth rate (SGR), average daily growth (ADG), protein efficiency 
ratio (PER), feed conversion ratio (FCR), and condition factor (CF) in fish fed 
on IS and IW in both levels 1% and 3% showed some differences. These 
differences were significant in IS 3% and IW 1% and 3% compared with the 
control (P<0.05). HSI showed no significant difference (P>0.05) and survival 
rate was 100% in all treatments.  
Crude protein of carcass in fish fed on IS and IW at 1% and 3% showed an 
increase in comparison with the control. There was significant difference 
between IS 3% and the control in crude protein of carcass (P<0.05). 
Fish fed on IS and IW at 1% and 3% showed various results in hematological 
and biochemical factors. It was observed significant difference in MCV between 
IW 1% and IS 3% compared with the control (P<0.05).   
Although there was an increase in values of hematocrit, hemoglobin (except IS 
1%), WBC (except IW 3%), MCH, neutrophil, total protein, albumin (except IS 
3%), K+, and lysozyme in fish fed on IS and IW compared with the control, it 
  
was no significant (P>0.05). The maximum count of WBC and the highest value 
of Ca2+ were seen in IW 1%. The maximum count of lymphocyte, the highest 
values of total protein, albumin and IgM were recorded in IW 3%. IS 1% had 
the maximum count of neutrophil and the highest concentration of lysozyme.    
Based on obtained results, it can be declared that IS and IW at two levels of 1% 
and 3% can enhance growth performance and feed efficiency and also improve 
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